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PURPOSE: To reduce warpage of a wafer due to the heat treatment^y adjusting 
oxygen concentration in the wafer to 30±lppm and carbon^ncentration to 
0.01 ppm or less. 

CONSTITUTION: When a crystal is grown in an silicon-w^, oxygen concentra- 
tion IS augmented by increasing load to a crucib^e^nd swelling the number 
of revolution of the crucible. Consequently, oxyg^ concentration is regulated 
to 30±lppm as the conditions of proper load^uch as 60kg and the adequate 
number of revolution such as 12rpm. F^j^ower carbon concentration in the 
sihcon-wafer, a reaction with oxygen slightly remaining in a furnace of a carbon 
material m the furnace and meltingjffto a melt as CO or CO2 gas are prevented 
As a result, the surface of the^arbon material in the furnace is coated with 
pyrolytic-boron-nitride, and^a-^ontact between the carbon material and oxygen 
is interrupted, thus adji,istmg carbon concentration in the wafer to 0 Olppm 
or less. Accordingly^virpage due to heat treatment can be reduced 
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PURPOSE: To prevent the extension of an opening section for a contact by 
forming a nitride film onto an insulating film on a semiconductor substrate 
and the opening section for the contact reaching an element region and 
conducting anisotropic etching so that the nitride film is left on the sidewall 
of the opening section. 

CONSTITUTION: An insulating film 5 composed of an oxide is shaped onto an 
silicon substrate L to which a diffusion layer 4, a thermal oxide film 2 and 
an electrode 3 are formed, through a CVD method, and an opening section 

6 for a contact is shaped to the insulating film 5 on the diffusion layer 4 through 
anisotropic etching. A nitride film 7 is formed onto the insulating film 5 and 
the opening section 6, anisotropic etching is performed so that the nitride film 

7 IS left only on the sidewall of the opening section 6, and a thin oxide film 
y Shaped onto the surface of the silicon substrate 1 in the opening section 6 
with the lapse of, time is etched with HF and removed. Since the nitride film 
7 is left on the sidewall section of the opening section 6 at that time, the open- 
ing section 6 is not extended, thus improving the degree of integration 
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(54) PROJECTION ALIGNER 
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(21) Appl. No. 63-32701 (22) 17.2.1988 
71) HITACHI LTD (72) SHUJI SHODA 
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PURPOSE: To enable exposure-position alignment at an a/J«tfary position by 
installing a detachable reflecting plate at the position oTa diaphragm for an 
imaging optical system and forming an image surface et^h^ugate with a substrate 
and an image surface conjugate with a surface tn^ exposed by an alignment 
optical system. ^ ^ & 

ONSTITUTION: Light from optical fibers^' for lighting marks for alignment 
respectively illuminates the marks 9^3>tor alignment on a reticle 1 and a wafer 

0 o'^'T^ ^^^^ mirrors 6, 6'. ali^p«fgnt optical systems 7, T and imaging lenses 

1 o % ^ '"serte^^ the position of a diaphragm for the imaging 
ienses 2 on alignmeptrO-ight reflected from the marks 9, 9 ' for alignment 
passes through th^firaging lenses 2, 2' and is reflected by the mirror 4, and 
IS detected on detectors 8, 8' through the alignment optical systems 7. T and 
the half mirrors 6, 6'. Since the detectors 8, 8' are not constrained by the 
positions of the alignment optical systems 7, T and are moved in each conjugate 
jmage surface and light can be detected, the marks 9, 9' for alignment can 
De placed at the arbitrary positions of respective substrate 1, 3. 
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